Two new compounds, 3-amino-7,8-dihydroimidazo-[1,5-c]-pyrimidin-5(6H)-one (1) and ethyl 3-(2-amino-1H-imidazol-4yl)propylcarbamate (2), along with the previously known 7,8-dihydroimidazo-[1,5-c]-pyrimidin-5(6H)-one (3), aeroplysinin-1 (4), dibromoverongiaquinol (5), bisoxazolidinone derivative (6), aerophobins-1 (7) and -2 (8), purealidins J (9) and L, have been isolated from Aplysina sp. from the South China Sea. The structures were elucidated on the basis of 1 H, 13 C NMR, MS and IR analyses. The histamine-derived alkaloids 1-3 may be unknown bioconversion products of purealidin J (9), aerophobin-2 (8) and aerophobin-1 (7), respectively, when 7-9 are cleaved at C-8-C-9 in reactions of activated chemical defense in Aplysina sponge.
Sponges of the order Verongida (class Demospongiae) produce an extraordinary number of bromotyrosinederived natural products and continue to provide new biosynthetically related compounds [1] . The bromotyrosine metabolites from the Verongida show a wide range of interesting biological activities including antibacterial [2] [3] [4] [5] , antifungal [5] , antiviral [6] , anti-HIV [7] , cytotoxic [5, [7] [8] [9] [10] [11] [12] , Na + /K + ATPase inhibitory [13] [14] [15] [16] , and antifouling [9, 17] . Thus, it is not surprising that the cultivation and study of the chemical ecology of the verongid sponges continue to be of special interest for researchers [18] [19] [20] . The ecological relevance of the antimicrobial dibromotyrosine-derived compounds in the Aplysina sponge's defense has been suggested [20] . According to this suggestion, some antipredatory brominated isoxazoline alkaloids stored constitutively in tissue of Aplysina sponges are cleaved into compounds with pronounced antimicrobial activity in the course of wound-induced bioconversion. The generation of the same compounds at the site of wounding might protect injured sponge tissue against pathogenic bacteria [20] .
In the course of our continuing research into sponges of the family Aplysinidae [21] , we investigated the ethanol extract of the tropical marine sponge Aplysina sp. (order Verongida, family Aplysinidae) collected in the South China Sea. The crude ethanol extract of Aplysina sp. possessed antibacterial and antifungal activities. Chemical investigation of the extract led to the isolation of two new compounds, 3-amino-7,8dihydroimidazo-[1,5-c]-pyrimidin-5(6H)-one (1) and ethyl 3-(2-amino-1H-imidazol-4-yl)propylcarbamate (2), as well as eight known compounds, including 7,8-dihydroimidazo-[1,5-c]-pyrimidin-5(6H)-one (3) [22, 23] , (+)-aeroplysinin-1 (4) [2] , dibromoverongiaquinol (5) [24] , bisoxazolidinone derivative (6) [25] , aerophobin-1 (7), aerophobin-2 (8) [26] , purealidin J (9) and purealidin L [27] . Based on the new chemical information we proposed some unknown characteristics of wound-induced bioconversion of brominated isoxazoline alkaloids 7-9 in Aplysina.
The molecular formula of the new histamine-derived alkaloid 1, a 3-amino-congener of the known dihydroimidazopyrimidinone 3, was established as C 6 H 8 N 4 O by combined ESIMS(+) and 13 C NMR analyses. The molecular weight of 1 was larger than that of 3 by 15 Da. According to the 13 place during sampling, handling, freezing, thawing and extracting [19, 20, [28] [29] [30] [31] [32] . In particular, observations on Aplysina spp. have shown that storage of fresh sponge tissue in organic solvents elicited the cleavage of isoxazoline alkaloids to an extent similar to that of mechanical injury [20, 31] . So, isoxazoline alkaloids (aerophobins and purealidins) found by us in the extract may be precursors for more simple related alkaloids formed as a result of cleavage of isoxazolines in the tissue of Aplysina sp. during preservation and extraction.
The ecological studies have shown that biotransformation of bromotyrosine-derived compounds of Aplysina may be one of very few examples of activated chemical defense in sessile marine invertebrates [20, 34] . As a result of the report on activated chemical defense in Aplysina sponges it was concluded that (i) tissue damage induces a bioconversion of isoxazoline alkaloids into aeroplysinin-1 (4) and dibromoverongiaquinol (5), (ii) this reaction is likely to be catalyzed by enzymes, and (iii) it may be ecologically relevant as the bioconversion products possibly protect the wounded sponge tissue from invasion of bacterial pathogens [20] . Substrate specificity studies indicated that the postulated alkaloid splitting enzyme(s) are specific for brominated spirocyclohexadienylisoxazoline amides [33] . The scheme of the wound-induced degradation of the brominated isoxazoline alkaloids aerophobin-2 (8), aplysinamisin-1, and isofistularin-3 (10) to aeroplysinin-1 (4) and dibromoverongiaquinol (5) , which are formed from spirocyclohexadienylisoxazoline units as a result of the enzymatic cleavage at C-8-C-9 was proposed [20, 34] . Because this scheme also involves the formation of bisoxazolidinone derivative (6) from the central part of isofistularin-3 (10), all products of the total biodegradation were suggested only for this alkaloid (Figure 1 (3) may be formed in an analogous manner from purealidin J (9), aerophobin-2 (8) and aerophobin-1 (7), respectively (Figure 1 ). This logical assumption is supported by the fact that the structures of the imidazole-containing alkaloids 1-3 are directly deducible from the structures of the histamine-derived side chains of the corresponding isoxazoline alkaloids and would be expected as a result of the proposed C-8-C-9 cleavage.
The fact that natural 7,8-dihydroimidazo-[1,5-c]pyrimidin-5(6H)-ones 1 and 3 [23, 35] were found in verongid sponges only may be a consequence of the unique wound-induced biodegradation of constitutive purealidin J (9) and aerophobin-1 (7) in these sponges. The terminal amide residues after enzymatic C-8-C-9 cleavage of 7 and 9 seem to undergo intramolecular cyclization like the terminal amide residue of the central chain of isofistularin-3, but the ring closure is promoted by the basic nitrogen of the imidazole ring. The ring closure of the longer side chain of aerophobin-2 (8) would require formation of a 7-membered ring as opposed to the 6-membered ring in 1 and 3, and thus should be less favorable, so the amide residue attached an artificial ethoxy group. However, the structure of 3, together with 1 and 2, supports the enzymatic cleavage occurring at C-8-C-9 for aerophobin-type alkaloids. Thus, the total scheme of the wound-induced bioconversion of purealidin J, aerophobin-1 and aerophobin-2 that we have suggested correlates entirely with the proposed course of the wound-induced bioconversion of brominated isoxazoline alkaloids in Aplysina sponges [20] . UV spectra were  obtained  in  methanol  using  a  Shimadzu  spectrophotometer UV-1601PC; IR spectra were  recorded  on  a  Bruker  Vector  22 FTIR spectrophotometer. EI and ESI (negative and positive ion modes) MS were recorded on an AMD-604S mass spectrometer. The 1 H and 13 C NMR spectra were recorded on a Bruker DRX-500 spectrometer at 500 and 125 MHz, respectively, with TMS as internal standard. Column chromatography was performed using Sephadex LH-20 (25-100 µm, Pharmacia, Sweden) and silica gel L (40/100 μm, Chemapol, Czechoslovakia). TLC analyses were carried out on aluminum plates precoated with silica gel (5-17 μ, Sorbfil, Russia). HPLC was performed on a Du Pont Series 8800 Instrument with a RIDK-102 refractometer using an Agilent ZORBAX Eclipse XDB-C8 (4 x 150 mm) column for all compounds except (1) or ZORBAX Carbohydrate (4.6 x 250 mm) column for compound (1) in mixtures of MeOH, EtOH or acetonitrile and H 2 O. All solvents used were glass distilled prior to use. 
Experimental

General experimental procedures:
Extraction and isolation:
The collected sponge material (approximately 4 kg, wet weight) was frozen, stored at -15ºC and then cut and extracted with ethanol at room temperature. The extract was evaporated in vacuo and partitioned between n-hexane and H 2 O. The H 2 Ofraction was extracted with n-BuOH. Part of the n-BuOH extract, after evaporation in vacuo (1.42 g), was fractionated by column chromatography over Sephadex LH-20. Fraction 1 (189 mg) was subjected to CC over silica gel using mixtures of CHCl 3 :EtOH as eluents. Subfraction 1.1 (15.3 mg) eluted with CHCl 3 :EtOH (4:1), was separated by reversed-phase HPLC with 20% MeOH to give aerophobin-1 (7), 3.2 mg. Subfraction 1.2 (31.0 mg), eluted with CHCl 3 :EtOH (2:1), was separated by reversed-phase HPLC with 5% MeOH to yield aerophobin-2 (8), 5.7 mg, purealidin J (9), 5.4 mg, and ethyl 3-(2-amino-1H-imidazol-4yl)propylcarbamate (2), 4.3 mg. Fraction 2 (869 mg), after Sephadex LH-20 chromatography, was also subjected to silica gel CC. Subfraction 2.1 (237 mg) eluting with CHCl 3 :EtOH (10:1), was separated by reversed-phase HPLC to give aeroplysinin-1 (4), 64.0 mg, with 20% MeOH, and dibromoverongiaquinol (5), 8.9 mg, with 10% MeOH. Subfraction 2.2 (260 mg) eluting after subfraction 2.1 with CHCl 3 :EtOH (10:1), was separated by reversed-phase HPLC to give bisoxazolidinone derivative (6), 1.4 mg, dibromoverongiaquinol (5), 14 mg, with 30% MeOH, and 7,8-dihydroimidazo-[1,5-c]-pyrimidin-5(6H)-one (3), 10 mg, with 5% MeOH. Another part of the n-butanol extract (1.50 g) was purified by chromatography over silica gel to give fraction 1 (374 mg) eluting with EtOAc, and fraction 2 (148 mg) eluting with EtOAc:EtOH (1:1). Reversed-phase HPLC of fraction 1 with 15% MeOH afforded aeroplysinin-1 (4), 65.6 mg, and dibromoverongiaquinol (5), 8.2 mg. 
